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PROBLEM TO BE SOLVED: To further improve echo 
elimination characteristics v^ithout depending on the 
quality of a background noise by detecting a boundary 
tap position between a tap coefficient which is strongly 
influenced by a background noise component and a tap 
coefficient v4iich is weakly influenced by the background 
noise component, switching a step gain before and after 
the boundary tap position and updating the tap 
coefficient of an adaptive filter. 

SOLUTION: An adaptive fitter 10 forms a pseudo echo 
signal Y* {n)» orf the l>asis of a sample group of a 
receive Signal X (n) from an A/D converter 2 and 
eliminates an echo component contained in a signal Y (n) 
butputted from an A/D converter 6 in an echo 
compensation adder 7. A noise canceler 19 estimates a 
background noise and executes a component elimination 
by a frequency subtraction method or the like. An 
updating residual difference selector 20 judges the 
amount of the background noise component and the 
boundary and makes a value of a step gain execute a 
selective generation of either big or small. The 
adaptive filter 10 optimally updates the tap coefficient 
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vrm ©fe^tdah 1(b)45R». -f©a. (11) 
jCl:^v-r<t9C. §^'yXlCO(,^T©l&Wfi5:miiro 
ffll>fc¥itiiavah l(D)5:ltSti. 
(00 5 21 

- (10) 
( 1 -<y) • a vah 1(b-1) 

•••(11) 

[00 5 4] 03li. zayZ.t^mmthtzfs>}(Dm^^ 
}B0T-*5. E3 (a) lCii^t<tolC?£fb1"5inffig© 
^>yXfigaH(B)*s^<bUti:§. •^©igWfiflah Kb) 

( = ABS (H(b)) ) Ii. 03 (b) MTTsti-O^^ 
ftU. m- lSii-C©^''yXlC«S5$feMliah 1(1) 
-a h i (B-l)t»ifiJffl$*lfc-e©¥itfflavah Kb) 
tt. 03 (c) tn^tJ:-5lC. •J' >y X^aotfe^tliO^ 
It AsiSt O i^frn 1 1) © i: «c a . 
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!Hf»¥l 1-4 2 



[0 0 5 5] J^x-yT-y-f >«Jf)^A*l^Sl etii. 
m^rfSiStiemavah l(0)~avah KDtf-^x. 

[0 0 5 6] 7.7-'jrf^ym^^7m^f^\ eii, ;^ 

MS©^-;'7'fc:?tUTmi©;^7^f ^y-r^a 

a V a h 1 (0)~a V a h 1 ( ^){C»•:3^^•ri*^■r 5 

Np{J)+£<avah 1(b) 

CCT% y^X>'<7-fSfflNp(J)tci5S!)S»e)ixt;i- 

[0 0 5 9] ^'«yr«68CtDM»fK:fflV''5Xxy7'y'f > 

l~MSg®^>yrff.ai±. y-f X/^^-WfflNpCJ) 
J:!3;*:§^£Sil*}#ottS*^t5fc«)Wl^#®^S 
AS'h$l>®T-Xrf xy< JiDiiife®-^- 
>X;HII®M+ l~ISgffl^'>yXff,!aiiy''fX/'t'7- 
tllfiNp(J)®KSA5:^§v>fe«). Xx>yXy-f ><£/J^ 

(0 0 6 0] 0>l^(i. l~MS§®^2'X^aK:?tUT 
liXr-yXy-f>a 14 0. 7J:L. M+l~I«gO 
^'-yXfi^aJC^fUTIiXx-yX^'f >a2* 0. 125 
fc-fS. ^lj!il/^2®Xr'yXy-f >a lSlfa2® 
ft«:fl«)^c(i(i. OA»f> 10«iH®(i-r-$)n«c:ntclS« 
$n-5*)®-ptt'S:,V^,,fiL> ^ICXT^-yX-y-Oa 1 
4 1 2 ©XT^VrV-f > o 2 i t) <SSt5. 

[0 0 6 1 ] Xri/Xy-<>«4S1 Sttt, Xxv/X 

f-f vwo^xw^^i eAswsbtxx-yxy-f >t 

xx -yxy-f >%4ili 8t:i±, x-<i'*^';i'Sfiffl^x 
(n)A«4x.f)nsi:«lC, SSrSHiSlRig 2 0 itP e. tH;^ 

HiB(n+l)=Hiii(n)+a • Xndi) • 
lgmgM®i:i 
M+ 1 gm^Iffifct 
Hiii(n+l) = Hm(n) 
+ a2 • Xm(n-d)- e3{n)/ 

) 

SSrailSlRS2 0IC(±. x-f ->-i';i'Sfil^X(nK 
>'^'X+r>-b7 1 9®ai*(i^e 2(n), STJt, J ■< 
X^lr-f >-fe7 1 9'N0A;^^^e 1 (n)ASA:^$i^T^-^ 

[0 0 6 6] MSrSSS«?g 2 0 11, CJxt>®§tS-:J 
v^-C, i3-fiE^®Kf4ttjR-?>^g«l^^»®i»itta 



[0 0 5 7] XxyXy-OWt)^^^^^! 6li. 

T^{b?-t«:tfi?.. (1 2) ^k:/T^t-<t^^c. ^Site^t 

<B¥jfSgiSmavah l(m)i:, y-f X-'^^-liSlN 
p(J)t^»S»^nt2|-7-b<y h £4i)Dxfciii:*:*c 
/MtSL. «^aJg?*(i[¥it«gie*avahl(iB)A«, 
7'fX/W-tfSNp(J)t:i5»^»e)*i,fc3t-7-tr-y h 

[00 5 8] 

-(12) 

$ntx3-«||®tgffle 3(n)A5-^X.e>n*. 
[0 0 6 2] Xxi/Xy-f >«4g81 8li, <'>yX«a 

^•rs^'2'XJlSCS-:5v.T> l~M®^'>yX®^'f X 
^aMSr ffl ® X X 'y xy 'T V a t U T m 1 ® X X <y X^^ 
-f >a 1 4?64-r5i:fttCx M + 1 ~ I ® >y X®^ y 
X^aMSffflOXx >> Xy-f > a i: UTS 2 ®Xx X 
^''-<>a2*%4tT. ^5'>yX{ga®l«f$, fi>!l^»i, 
(13) ^JC?x-rJ:3'&:fi»®^§PlSS^«rfflV^Tff 

[0 0 6 3]5&:i>\ (1 3) jC*5iSffl$nsa^l±. S 
ffaHiiiRii 2 0 *S7 -f X+v >-b-7 ■l^a'N®A;^fi^ 
e l(n)S:ii^RbT^^SJ®^T•fcD. ^jir^SJ^otC. 

(1 4) ^Asaffl$n5Ji^*.$)5. (14)itl±. ^ 
-fX=^l'>-b7 1 4®tB;^fi^e 2(D)*^'>yX«ga® 
18ftl<Jffl-r2.1i^T-$.!3. y'fX+-\'>-fev 1 9T-0 
fflSiijid^tltL. ^>yX{^aoMSrtCfflU3(i^P^ 
T-^P^W±T-®-a5:^J5£LTV>5*®T-*S. 

[0 0 6 4] (1 3) :a;xtt (1 4) ^{CiJV^T. Hb 
- (n)tt, ^^!lnT-®m (mil 1 ~ I) SB®^«yX®i' 
■yX«^a?:Sb. XiB(n)(i. ^S!lnT-®mSgO^'«yX 
0-9->XMi4abTV^5. St. (13) ^Xl± (1 
4) ^CisWS^ffiSli. iAsi~IIZov>T-C-fe5o 

[00 6 5] 
e 3(d)/ (2Xi(n) • Xi(n)) 
a = a 1 

a = a2 "(13) 



(2Xi(n-d) • Xi(n-d)) 



(14 



5) . Xx-yXy-f >^4igl 8fc¥x.axzi-S^ti 
iae3(n)i:UT. 7'rX++ >-lr7 1 9®a};^(i^e 
2(n). xtt. y-f x^+y-fe^ 1 g-NOA^fi^e 1 

(n)*a«1-5fc«K:, ^OSRrtSCi&bT, (1 
3) ^Xtt (1 4) ^®V^m*iSfflr*i&'tXx5'X 

y-r>«4si 8fc:m/T^-r5t.®T-fe5„ 



mm^xMty^x^^y-t^ 1 s(Daitjm^e2(n) 

®ttA^A>x3-[ifj4§AC0M«:jiRi?>. St. V^X^^ 
-W-t^ 1 9(Dlhtim^e2{n)tJ^X^^>'^^ 1 
9-NOA;bM^e l(n)t0tt}!^*6>'^XRfe*SNCAN 

[0 0 6 81 tf!*C^ MSfailS«S2 0(i. v-rxsfe* 
SNCANCfc:^^^)^«)6^VTV^^^H^if h^ltSt-S 

[0 0 6 9] (1)NCANC<^. jCpo. ACOM^ 

X{K«©SiftCfflV>Sx3-SlltSae 3(n)hLTii 
tRLT;^7^^vxy>r >^ig|i 8ic#x^»h^(k:. (i 
3) ^{zVt':>X. ^yy9^Mi:^Sit^Zti:m^^t 

[0 0 7 0] Z<Dt^\Z{±. M9raiia»^8g2 0 

ii. >^'f X:^r>-t7l 9IC^LTf»*i!lf^*fT'5Ct 
4:»±$-a-SC^*ffl^L. 3itt. x:3-:^-t^>-fe5 2 
1 A^^>©ai;^/i^e l(n)?:0.T^L:^J:l^;^>r 
^ChT^y-rX^^^vy-b^ 1 9>&ii[pIUTD/A^^i§ 

[0 0 7 1] (2) ACOM<X0t^Ut (NCAN 

X 3 -jsE^J-t^ f^^ S /Jx ^ < o T V ^ i: U 
T. ^^X^^'>^^l9<Dlhtim^e2{n)i±X0 
9 V Xffia(0MSfCffll^5x3-S^^^e 3 (n)i: L 

(1 4) ^{zi^oT. i5^*yX^»*Slfft^Ci:^£m^ 

[0 0 7 2] ±iiELfc (1 4) ^(C*dI>T. ±XO^^v 
Xfig St<D M »f ffl V ^ ^ X r Xy ^ > t L T ?S (SCO 
^2<7)Xx'vXy>r >a 2 ?:igffl-r5 J: d LT V>-50 

^ X. ^ ? T- 6 3^)^ T- -5 o 

[0 0 7 3] (3) NCANC^^. A^o. ACOM^ 
AfOiigtcii. 5!i^«^i!S«lS2 Oli. 
±iELt (1) coh^h (2) cOhJcOffjp^ejKiiJ^A^j: 

1^ S T-O I S g Tb^ 6 MS § 0 ^ ^y X{SI$(0 Siff ffl £Dfi ^ 
hLT. y^X^^-vV-fe^ 1 9-\®A;^e^e 1 (n)* 
^ X«gj»£0Mfr(Cffll>Sx3-aiim«e 3 (n)i: U 
TiaiRLT;^x'yXy>r >:^B^S1 8(c:4x. (13) 



ilLT. V^X^i'V'fe^ 1 9©aj:^®^e 2(a)?:^' 
^y X^^acDMSf JCffl V ^ -5 X zi -SH tSffl e 3 ( n ) h L T 

s«UTXx^yxy-r >«4Si 8fc:4x-5. (i4) 

[0 0 7 4] C^htt (13) ^^^mit^m 

^0;^x»yXy^>tt, ^ItDXx^yXy^Va ItlH 

[0 0 7 5] MiFfaiiiis?S2 o;!»5. i^-rn©jas^- 

1 ^&^«Ufch^tc«i^*yXe^»<DMfr«i:iRSi$Stca 
^2tO;(7^yXy^>a2*3SJRLti:tt:(i^»y 
X«p.JSc©gjSff{iai#cD^§^&5lttc< <;a^o tilh 

ca)x3-:^-t.>-fe^2 Hi. aaii?t4{ct-<^n. 

x3i-^£4$ttco»nt^©i:^-5o 
[0 0 7 6] i:l±£OcJ:o?&«itg^£:Sr-6^ffiJ5Sc^ 
1 co3li6JBSg©x:3-:i!r-i.>-b^5|gcoii 

[0 0 7 7] §fi«^ l>&/hLTA;^5;nTcWfRlT5^ 

^^;l'ffl^X(D)tC^»^tVTXZ3-:^-^>-fe5 2 lair 

X(n)(i. D/Ag!tftg|3tCJioT. Ti-u^mmzm 
lft^nT;^tf-:^4tC^X^)n. Xl^-:Jt7 4A^6^§ili 

[0 0 7 8] ;^l^-:^4it>^f,«&di±;^ixtg§(^-gil 

smm^mco^mism (xzj-y'^;^) si^txzj- 

[0 0 7 9] v-f ^D;t;>5d>e»(0il^ii. A/D^m 

ggeLctoT. v^-f i^t5';Wif-Y{ii)k:^fe^^rx;3 

2 1 IZXtS^tl. X3-:^i->-fe^ 2 1 

x>f i^^^;b§fi^^X(n)Sl5-^(Z)^#CD^ u/XfiF. 
»?!)>6if^fiELfcS<eix3-fi^Y' (n)3!)S«g[^nT. 
A/D^^ft^6A^e)aj:fJ?^ltS^Y(n)tCg•SnTC^ 

^x^-fiKi^di^i^n-So 

[0 0 8 0] ;iC0xz3-j5E^K!i^cr){i^e 1 (n)(i. 

>'>rx=^i'>-tr^ 1 9tc-^x.e)n. >''i'x^-t'>-fe7 i 

9iC<i:-:5T. x3-:^A'>-b7 2 lT-Rft£T§/rfA>ot 
imJ8i^^S5>N(n)^Rfe^^n. ^a)R?i^^(7)iXfi(it 
e 2(n);!)iD/A^^gg8tCJ:oT. r:^D</fi^iC^ 

tk^tix. mEm'f9i)^h»{^ti>mm\zit^\'fxih:h^ 
[0 0 8 1 ] xz3-:^i^>-fe^ 2 l(0ii/j;7^;i/^ 1 0 

^C^il^T(i. *C0cfc9iCLT. SfttxiJ-{i^Y' (n) 
iifMf -So 

[0 0 8 2] A/D^»gi2 3!pi^CDS{ifi^X(n)li. 

1 31C. 3SjaiS7-f;i/^^cr)^$^'yXa^t 
itft^^n..-;'?. ^^yX«S»tt. 1 ic 
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i^iB¥l 1-428 



^etlT. A/Dg!}ftll6)!P6tli:^^ntl^Y(n)t: 
(0 0 8 3] *»c. i^^i^JUh-^^Biza^^X^fi^ 

mmnS'y^f^f 1 ocD^''y7^»©s«Ti!)<*cov%t 

[0 0 8 4] y-fXMy-imggl 5»cli. x3-fr*) 
r8Lfflfi0St§S7cDaj:^fl^ X+vy-b^ 1 S'nO 

i: g tc coy -f X/ W-«iaN p (n)Asx r T-y -f > 

[ 0 0 8 5 ] iskmtnmm^ i ? ica. ^sib 
<D%wm\m%m\i\zx-DX. ^ -ixnri-tm^ 

tBO^xW^gl 6tc^xe)nTl^5i:^C. §^iyX 
^g|SH(i)®^Wtiah l(iD)*^-yX)liSAiei,^:&*?) 
m (mti 1 ~ I ) fSf-^fflV^fc I l@ffl¥rtfi a v a h 1 
(l)~avah l(I)A«iti!$nT;^x>y7y'f 

[0 0 8 6] ;Xxu/7'y'f X*J^g|l 6ti3V> 

T. cn6tgSNp(J)SVavah l(0)~avah 1 

nx. XT •/V^'f >«<ES 1 8 »C4;t e)^?.. 
[0 0 8 7]-*. MSr^HiiWS 2 0 icli, x-fv'^' 
;i/§<§fi^X(n)v y-fX+v^-b^ 1 9©a5;'j(§te 
2(nK SrJ'. y-fX^ + V-tr^ 1 9^(DKtsm^e 1 
(n)A5A;'3$*lT*Jt)x MffSMSiRil 2 0 lc<t^T. 
X 3 -(tifeS A C 0 MS V y -f Xl^i a N C A N C /|Sit 
gt^rjifeft, xn-PSEiSACOMStr/'TXi^iSN 
CANC^CS-:^V^T. SSJtiffiE^>©^'J>3!J«3K|!gT-43J 

[ 0 0 8 8 ] -e UT, si$f gfiE^0#'i>®^9j»tiemis 

•dT^ y-f X+i'>-b7 1 9'N(DA:^li^e l(n)3!)SS 
IR^fixTXT^-yXy-f >«4gSl 8ic4x^n5. 
[00 8 9] C©t#. ;^x-;'Xy'f >«4§ll 8(0; 

toV^Ttt. ^i#;«;§^^^l®Xx5/Xy'('>a 1 tfa 
ffl^FlXT. §ffi®^-9->X;UXB(ii)5Z5y'fX:^-t'>-b 
7 1 9'N<DA:^fi^e l(n)i*JfflLti' •^Xff.acg 



CD^' «> Xfip,»^CO^,^TIi, fltf 2 OXx xy 
-<>a2tfaffl?nt, Se®^-9->X;i'Xj(n)SWy 
-fX^^-frV-fe^ 1 9 'ncd A;/!^^ e l(n)4:*Jffltt^ 
'yXfi^acMSfJaSA'^lfT^ns ((13) ^#Ji3) o 
[0 0 9 0] ^d:i3. Cffli:#t:tt, MSra^i®lRS2 0 
tJ:oT. y-fX+vV-b^ 1 9 3!)S;g5at:«|gEb*l^J: 

[0 0 9 1 ] tfe. ^mnnmo^'po^mi^mm 

a«f SHiSlRgS 2 0 C J: o 
y-<X+-\'>-b7 1 9©tB:^fB^e2(n)A«jaiR$ 

nxxx'^/xy-f >^4gii 8ic4xt>n*. 

[0 0 9 2] C©i:#x XxfXy-fVJBifeSl 8ICA 
•^T^ ±X(09 ^y7'0i> •'^y^SHZ-:>\,^X. (i)!)»'h$V'> 
S2©Xr'yXy'f >a2*5iiffl^tnT> y-TX^^^^ 
•b7 1 9©iBS®S*%iS^Flxfe§(tfi^-t*->X;i/XiD 
(ii-d)>RVy'fX+i'>-b7 1 9®ll5:^ft^e 2(n)i|iJ 
ffltfe^<yXiiS»©MifS!LSis|lff^fn5 ( (14)^ 

[0 0 9 3 ] e.^:. #MM^/!)i:»®f^'J^©?iBSiemA5 
*P^i:^^^iSm©i:§^c^±. 5frSMillRS2 Ot:j;o 
X. ^|^^^'<yX{4gMS-r-©&^' u'Xm®^-yX^tS© 
igfffflilLT. y-f X+i'V-t? 1 9'NfflA:ti^^e 1 

yymcoi' yy^MoWSi^tLX. y-fX+^V-fe^ 
1 9©ai*{i^e 2(n)ft«iI}R$nTX>';'X'r'f >^ 

8t:4x.^ns. 
[00 9 4] Z(Dt^. T-T-^rf^y^^^lQ^^ 
■dX. Wi5''yXffiaMST-©Si'f Xj©^<yX^» 
t•:3^^■ttt, ^itfA^^^?B l®;^7^u'Xy'Oa 1 
ffl^nx. S<i«^1f>X;i/Xm(n)Slfy-fX=^-^>-fe 
7 1 9'N©A:^<i^e l(n)5:|tJfflUfei'-yX^a©M 

09 -J XCgaic-:)V>Tli. filtf/h^F v>S 2 ©;^ X <v xy 
-f >a 2#3iffl$tlT> y-f X+i-y-b^ 1 9®jiaSii 

ji* tit?nfeSfHi^-9->x;i/XDi(n-d)fivy ^ x+ 

•\'>-b7 1 9©di*<i^e 2(n)=£*JfflUfc^'->X{^jR 

©iffsas*5|iff$na ( (i 3) icstf (i 4) iC# 

S3) . 

[0 0 9 5 ] C©i9tCUT5if$nfc^<;/X«»li, 

[0 0 9 6 ] ia±©J;at. mi©IIJfiff*SI©x3-:?F 
-\'>-b7SatJ;ix«, ^M«l^fi£^©fgS*:*:t<S 

>;/x«6afc©w^"yxeg4«iaiu> c©«^ai:Kmt 

f&UT. Xx-yXy-fV^eiO^XT^-yX^St^SSf 

t6j;3ic:ut©T% ee^§-?'#seait<iif©^M 

[0 0 9 7] St, Sl©lllE}gS©x3-^v>-b7 



[0 0 9 8] -eoiem. ^i©iisfiffiffioDxzi-+i'> 
[0 0 9 9] (B) mzonmnm 

art, *«W»cJ;5x3-+v>-b7SS®^2<iDSIffi 
JBSS 4 0 as « b 4 ?) 11 t s . 
[0 10 01 04A«c:®^2®«fflJfJffifflx3 

±MufcSi0iiffljBSii:e^siai hopi-. ?tisgs^ 
[0 10 1] z(of^2(onmmi. mi&y-ouf^ i o 

S. C®m2 0S?fflJBSHi. 04Sl/01®JtgtA^?>W 
Hn(Dtl) = HiD(n) 
+ a ■ Xm(n-d) • e 2(d)/ 
{BL. l^in^M®^:^ 
M+ 1 ^m^ 

(i. Sl®l?lifim!it|5j«T-*S®T-. -e®gftWtt@BS 

[0 10 51 m.2^pnmmmizj:^xt,. ^mt&B&^ 

®T-. aeje#-^#eeaif^'5:ir®w^«i^j5E^®if^n- 
[0 10 61 cntr/iDxT, ^2®lliS>^^t:<tn«, 

7'^g!iffli«fsaa®Sjifb* iifiEr s ^ t 
ti^x^io zzx\ y-fX+i'V-b^ 1 9®5ag;iSA5 

as® > 7JU® «}$|»fiK-^«}#j!affi^j: ASfiB 

[0 10 7] (C) 13®^m?§ 

*{C. *«WtC<fcSXZI-:^1'>-fe7$Sg®^3 0|^iS 

[0 10 8] ::CT\ 05A«C®^3®SliEff5Sg®x3 
-^i- >-b 5^S®4:#:fl!fi£*:/fxt7'Q y ^> >) , 

HiB(n+l) = Hni(n) + a • Xii(n) 
fit, l^ni^M®i:# 

M+ l^mglfflfc:^ 



®{fl^j{i^ e 2 (nlAJS^^ T-ff.aoSSrfflOxn- 
(0 10 21 tut)-^. z<Df^2<D^mmx'{i. 

et*ci:^||^T■^i■r. #g«l§iS^®»S*:»:§ < § 
It a^' -J/ r^KRt^SJf t<S^®KSS < Slta^' 
<y7'^!Si:®^^i'«;/7'{iiS4tftaiL. •J'-^'T'tio 

T, jgffl-raxx-;'7'y-f >®w!)#i.T^'yros»* 

[0 10 3] ^®«2®s?ffijgSifflX7^>yr^-f 
s 1 8 f^ff-rs ^ T-^a® Miff ( 1 5 ) 

[0 10 4] 



(2Xi(n-d) • Xi(n-d)) ' 
a:=a 1 

a = a2 - (1 5) 

±,i.Ltzmia>^mmmizmi>mi torn-, m.ie^ 

t li |Bl - ^ ^ L T L T I ^ a . 

[0 10 9] c®^3®siiSffjsgii, sit^y^iif 1 0 

®^' y rCK&fflSJSfflfiEA'm 1 Rum 2 ®g|fflff5ffi t 
'i:-3T<<>5. C®^3®*iEffJS§lix ^'-TX+l'^-fe^ 
1 9S{i^)5:l>x3-+v>-fe7gBI«:*:ftWSjifflL 

f^i(onmjfmt\tmu-:>x. y-rx+f^-fe^ 1 9s 

VMSf«Jlj®5?ig2 0!6sg§We>nT*?.f. x3-4^-v 
>-b7 2 l3Cpf)®ai:^{i^e 1 (n)]!)5^K^5' f X«^a® 

MSffflfflxa-snm^huxxx-yxy-r >*^si 
[0 110] ttth^. z<Df^3 0$mmmxit. 

Ita^' -y XCSai:1?mMgfiE^®^§«:'h^ < 

M«f1-2)J^9Jc«t$nTl^5, St. ^--yXf^awSISf 
ffl®x3-JSMtlSi:LTx SR, ffl^^6n•^)<tolc:«: 

[0 111] COS3®||ffiifjli®Xr>yX-!;'-f >««fe 
SI 8tf, HfftS^'yXJ^awMllf^Ji, (16)SC 

[0 1121 
• e l(n)/ (SXi(n) • Xi(n)) 
a = a I 

a = a2 - ( 1 6) 

li. ^lffl*iiiBSii:^t$-C&5®-r-> ^®lftWtt@BS 
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[0 113] $^3cDmmmtZ^-oXi>. »^M§J5E» 
* 'hS < sit 5 y 7«sa i: CD^IJI^' rtttiS *tjlUi 
r^i* -f > W t) § ^ T S SSf f a J: d H L 

(0 1 14] cniCiiO^T, 13c!)|lifiJBSUCJ:n«, 
MSfSMjSIRgl2 OSz/y-fX+i'^-feT 1 difiTSr- 

fS#<t * ® t f 5 i: !&ST- § a o 
[0 115] (D) flfe®§lffiffj^ 

[0 116] ±m&nmmmizii},^xii. zmmoT.T' 

[0 1 1 7] Sfc. ±l2S«aiffJSK:i>v>Tli. aft;7 

SrStC ( 1 <;/Xj!0,a) . -ecD^;S©fi^$:RB!l;$-B- 
SXr>;'Xy'f LTiJ?), ttz. x3-j5£^ 

®l»*gl!)-J-*5x3-a^ffl{ifB?:7 -f - Kyty 

ii- ^0 ■mt^h^iox. if^imtmt zzttfix-nz. 
(0 1 1 8] ±l^&^li^^ff^^§t:^^^^Tli, y-r 
xvt^-ifggi ^e^rv^aig^tfiimsi 7ASi6?t(i 

Tv 2mmwiM^tiJio\zbxi)M.\>^, 

[0 1 1 9] $f,lcSfc. ±12^ IWIIifiJB^JCiJl^T 
li. t^Jt§]6E^J®^'J.^tCj:oT®^»lt^nt3ffl)8 
®i'-yX^»®M9r;;5iiT:*», 2I13S®X7^';/ X/T-r > 

'J>J:i-3Tli^^lt^Fnt 3liS®i' X{^»®Sff;«F 
iifflt^.Xx'^'Xy-OitB^^x.aJ:^ tUT 
«laEt^!^^A5'i>'&:^^®^^ctta IS 

tta3*jgfflU SSiflW/a^AS'PF^SS®Jti^»Ctta 
4SVa5®^^r^^i»*iliffl•r5<t9t:LTt)a^^. 
[0 12 0] ±i^Sl®ll^fiff^ffi^c^>^^Tli, « 

ifP«#fiE^®#'>®fl»r;)5i£t). ±|g^l®^Jfi 
JfJS§tci3ffi®t,®t:fl^^n^rfV'>. 0ilx«. x3-S!f^ 
SffliEJUfciyYX+^V-bv 1 9®tti;f7^^e 2(n)^ 
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H:T-tt^< 2fi^®l6)^ffio||^-eS«>SJ:o{cbTt» 
. [0 1 2 1] ±|^mlo^^i6}gsst:^^^^Ttt. 

t J; -p T X <y X y > 4 W ») § X S C t « It * ff 3 J: 
[0 12 2] 

[«w®jaiii si®*aw0x3-i<^+>-fe7$ss»c 

.tilli. W««§jSE^®KS=fc:^#<§lt4^yX^a 

If ^ y Xfig* 1 Xtt«»t^dir5Mg^S^ XJ^5Sl 
{41*^^efc, gt^^ilfcJ^lil^'-yXiigOBy^T-. 

5i^&7'f;^^'®^•>x^^!^®MMt:ffl^^^Xx>>x■!7''f 

T% #MaigfiE:a-®SMl>:j;f,rt:iigfS7-< ;i/^'®^ y 
X^S[?:i®^!JIC^|frT-#. x3-|^^^t4$:-^ 

[0 12 3] ttz. ^2 0*«flg®x3-dp>>-fe7S 
Sti^Vli. xzi-fi£^|S|{iS^®iSfifi^|ca^v^-c, 

*iM#f!E:»®^'j><fc«ittiu, ^'p(Dikmimt^mi 

'J>®eitfc:ioT. Jg^<7-f ;i'^'®^'.'^x«^iS®MSflc 
fflv^SX7^ yXy-< >*WO^;iSX#^i'X'y-f 

fS7^;P^'®^'.yX{^a4a[«)iCM«fT-#. X3-Sj»i 

[0 12 4] ?f>t. sn3®>fc«ipj®x:j-:^i.>-b-> 
^BIZJ:n«. 1^JiJ«#J5^^>®Kg*;;»;§<§lta^' 
X{^S Sl^#j5E^®^S /Jx ^ < §lt 5 ^5' Xfi^St 

S^' '>X«|J(!!B»S^glCioTa5S$n/:J^|?i' 

xfisfsfat. ^p«i#fig^aeiHi^sicj;^T<^ai$ 
^^fei^^^sg^^^®^'>0KPii:^ca:3^,^T^ igjE&7-f 

;i/i'®^'';'X«^»05»rlCffll^5Xx-yXy'f >*«J?) 

^x.axx-yxy'f >aiS*isi:**-ra®T-, «f©jt 

#fiE^®l4StJ;4>ricaf&7^>»u^'®^ yX^SSSig 
Mlcl«fT#. xn-M?ife^H4?:-ei:ig«)Sc:i:*«T- 

[@ffi®@j*%gftW] 

(011 H®llffiJf5Si®l8J5E4^x-rXD';;i'0T-& 
■5. 

[02] '<tikom^^n<frU'y^mXh^o 

[03] ^l®l5SfiJKSi®«6»tt?t«aitS[S^iVXx'> 



a. 

[0 5] f83o^mBm<om^imt:^Dypmx-$> 
a. 



12-«gSW. i3-«l$uy;^ 
1 6 X -J/ T-y -f > W 0 f JSg, 17 -(SSffi^* 
^l'>-lr7, 2 O-JBFrasaiRSS!, 2 1-x3-:tv 
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